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010019469 ttlmage available^^* 
WPl Ace No: 1994-287181/199436 
XRAM Acq No: C94-131014 
Newly isolated tau-protein kinase I enzyme - with 

specificity for tau-protein providing means for prevention and treatment 

of Alzheimer's disease 
Patent Assignee: TAKASHIMA A (TAKA-I); MITSUBISHI CHEM CORP (MITU ); 

MITSUBISHI KASEI CORP (MITU ); HOSHINO T (HOSH-I) ; IMAHORI K (IMAH-I) ; 

SAITO K (SAIT-I); SATO S (SATO-I); SHIRATSUCHI A (SHIR-I) 
Inventor: HOSHINO T; IMAHORI K; SAITO K; SATO S; SHIRATSUCHI A; TAKASHIMA A 
Number of Countries: 019 Number of Patents: Oil 
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Designated States (Regional): AT BE CH DE DK ES FR GB GR IE IT LI LU NL 
PT SE 

DE 69433309 E C12N-015/11 Based on patent EP 616032 

Abstract (Basic): EP 616032 A 

A preventive or therapeutic agent for Alzheimer's disease (AD) 
comprising a substance (I) which inhibits the activity of tau-protein 
kinase I (TPK-I) is claimed, (I) is pref. an antisense oligonucleotide 
capable of hybridising with mRNA or DNA of TPK-I. Also claimed are (1) 
compsns. contg. (I); (2) the use of (I) for the mfr. of a medicament 
for inhibiting neuronal cell death in the brain characterised by 
applicn. of (I) to the neurons in the brain; (3) a method for screening 
an agent useful for prevention or therapy of AD comprising incubating 
amyloid beta-protein, nerve cells and a putative agent and if death of 
the nerve cells occurs, deeming that agent to be effective; (4) human 
TPK-I (a 420 amino acid sequence is given in the specification); (5) 
recombinant TPK-I of human origin; and (6) a recombinant vector capable 
of expressing the TPK-I of (5). 

USE - TPK-I specifically acts on tau-protein, which is thought to 
be involved in AD and senile dementia of the AD type. The 
characterisation of TPK-I may also lead to new agents for prevention 
and therapy. 
Dwg. 1/2 

Human TPKI cDNA 



Clone #1 EcoRl sad SamHl Hindlll 



Clone #2 
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PstI Xbal 
LJ 
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L- 
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I 
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Title Terms: NEW; ISOLATE; TAU; PROTEIN; KINASE; ENZYME; SPECIFIC; TAU; 

PROTEIN; PREVENT; TREAT; DISEASE 
Derwent Class: B04; D16 

International Patent Class (Main): A61K-037/64; A61K-048/00; C07H-021/02; 

C12N-009/12; C12N-015/11; C12N-015/12; C12N-015/54; C12Q-001/68 
International Patent Class (Additional): A61K-031/70; A61K-03T/52; 

A61K-038/45; C07H-021/04; C12N-001/21; C12N-005/10; C12N-015/66; 

C12Q-001/02; C12Q-001/48; C12N-009/12; C12R-001-19; C12R-001-91 
Fi le Segment: CPI 

Manual Codes (CPI/A-N): B04-E01; B04-E08; B04-L04; B11-C08; B12-K04A5; 

D05-H12D2; D05-H12E; D05-H17A3; B04-E02E; B04-F0100E; B12-K04A 
Chemical Fragment Codes (Ml): 

»01* M423 M710 M750 M781 M903 N102 P446 P616 P625 Q233 V753 V812 

*02* M423 M430 M782 M903 N102 P831 Q233 V752 V754 

♦03* D011 D601 F012 F014 F423 F521 G010 G013 G100 HI HlOO H101 H181 H182 
H4 H401 H441 H481 H498 H5 H598 H8 H9 JO JOM J012 J1 J111 J171 J172 
J3 J371 KO L2 L250 M210 M211 M271 M280 M281 M311 H312 M313 M314 M315 
M320 M321 M331 M332 M333 M340 M342 M343 M349 M371 M381 M391 M423 
M510 M511 M520 M521 M530 H531 M540 M620 M710 M903 Q233 V802 V812 
V902 V917 V921 
Chemical Fragment Codes (M6) : 



Ecc 
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«m R N A t /N-f yj ^ -f X-SjmtiT >^-lr>7.:tUrf 

.t8»*W5] mwmmmz^'y:faT^>:^i--ifi 
iznLmmi^m^mr^!^m=^mm^it^ct=S:^mt 

© D N A S fc »i m R N A <*: A -r y J -f X Pl fj: 7 > ? 
■t:>X:t'J zf5i^ H^f^ffl$1i■-5Cl^:*!|#Si;i■r 
[0 0 0 1] 

A-T -7-^(7)^65 *fc{i?&«^4o J; 0:7 5 P-f K/B^D 
^^'f >^fijffl L./c7;i'^;/ A'T 
©Xi7 'J-->y;&fetcS-r-SfcWTa&-5. 
[0 0 0 2] 

mm<Dmwi] 7)i'y/\-{ -^-mmn^m (45-55:^) iz 

^mRzf^mmji&WL<Dm'ptzjz^±m&m<r>mmf)^^tb 
^ix. ^fcmm^mzitt. mf^\z0^o)^Am.tnmm 
ummtij^istb^ti^. &5:ru:i±<D^^m\z%m-r^'^ 
m^itizj^^^i^m^h. mm^ff3iz{«!m^n^mtm 
* e.n;^^»cDT7;i/u/ A'f v -a!*^«5*<i:o¥«nT 
-So z<Dmmco&mmt. ^^^Ao(Dmmiimzm± 
L^^mzm^ummtrji-oxi^'^^o la^u, z.<Dmm 

[0 0 0 3] T)l'y/\^-7-mRZf7}\yyn'X-r-m^ 

^ms:{z^mmj.-':}<Dmmmt<Dmmmit. ^mmw 




(2) 

2 

[0 0 0 4] ;iO#ISSftro— PTfeS^A«W3E^RE 
5^At7 5a^ K/syDT^I- > (WT rA/3Pj tBg-TS 
Ctfeab-S) Xh^Z. iiiim^n^tlX\^^^ [Annu. Rev. Ne 
urosci. 11. 463-490(1989)]. %o~-:>(r>mmL{C 

xtb^v^mmummm.. '>^m.mm^\zvwv {.^7 - 

K • ^^)iJ)\/ • 7 -f 7 / > h : paired helical f i lamen 

a M -ffl tr S ;5":7 M a H <i: ^ f ^ > <»: 
**I^^SnT^i-5 [J.Biochein. , 99. 1807-1810(1986) :Pro 
c. Na 1 1 . Acad. Sc i . USA, 83. 491 3-49 1 7 ( 1 986) ] , 

[0 0 0 5] -eLT. 7)vyi\-{-^-mt. mmmmu 

nXt^S. jiSSDS#U7 4"J;i'7 5 K 

y;p«St*WlT5i-^S48~65 kd)Jr|S:*«A*> K^J^fiS: 

20 7;i'U/>'\'f v-^^©pHF'fjc«a*-jisnfc;j"5'Me 

•5 C t *t . P H F {C*f -r ^ 4? 'J ^7 o - JPta^ [fetp I au : 
J.Biochem.,99. 1807-1810(1986)]^, :S'r>^aH(c:M-r 
■5^: y i7 D - :J-Jl/fti#: [lau-lii*^ :Proc. Nat 1 . Acad. Sc i . 
USA. 83. 49 1 3-49 1 7 (1 986) ] ^ffl I. ^TIEB^ S tVZ t.^ -5 . 

[0 0 0 6] zLQiw^nu') ym^^fmt^mm'^mk 

lllSffi-r-5i:it)*-5)<!:^=S$n. -^-WSffc^WttKd^ 

«BB$nTt,^-2. [^jt=^, ®64#, 115^. 308M, (1992)]. 
30 TPK lcogi5^i-75yg!i23n){CSo'l,^T7-y 

flB&McDNA^-f :/5'J-*^?.^-v hTPK I OcD 
NA75<i7D-->i/'$n. ^<Dig*ig^iJ*tft^^n^<t 
*(C7 5y^iH^J*^}t^Snfc(1#g|^4-17724l^), 
Oi^m. Cl<Z)7-y hTPK I «)-;^«jg*S7-;/ hGSK 
-3 3(i^'Jn-y>. ->>;S'— tf-:^^:)---l? 33)iL 

t/»S[EMBO J., 9. 2431-2438(1990)]. 
[0 0 0 7] 

[%B^A^»^LJ;oi:t--5^S] *%BJ«, 7;P>yA'f 

40 ■^-^(nm\z'^%m\z%ibn^. 7^n^ ti-fu^-i 

[0 0 0 8] 

*a«Kf sfc 1661144" ©td 5, flai*«iifflsa»c75D-f 
L < m:k\^xy T -^sg© p H F ^\zwb e>n 
so mWfiWi^t^ 3feDfir±ET P K I ei4©«:*:R 



t$69¥6-329S5t 



(3) 



H $f^ffl $ C <t J; o T«1S!I $ n-S C <!: * 

[0 0 0 9] *%Bq}ii:saoai^(CSt?%^TSfCl^s^^ 
PT^-f >4^:)-— If 1 C?tLffi*fPfflSr*f -sib®**??! 
>^:J— fe' I WDNASfcJimRNAt/N-f y 

[0 0 10] ar. *5!?^*s^aaiciftqq-r-5. :^%mtz 

*5t^T^'r>7'D5^'f >^:h— tf I (WT TTPKIJ t 

*;t. *^BJ|c*3V»T«TPK I WDNAS 

fclimR N A t/N-f yj :5"f XplBgi^7 >^-fe >X7|- 'J 
TTPK I 7>5^-fe>X^U=i'5? 

m<Di^m^rz}:s.i^miz^m-r^. 7 >5=^-ir >x:t u =f5? 

5J-lFT?aB$nTt>S. 7>^-fe>;^RN 
AX«7 >5^-fe D N A *^-tr >XgB?iJcDm R N A t 

Oab Vo 1 . 162. No. 1 3, 909-91 1 ( 1 992) ] . 

[0 0 1 1] *)£tCjgfflStl.5TPK I 7>^iZ>X:t 
'Jrf5ti7l/^^Hi:LT«TPK I CODNASfctimR 
NAtA-f ■/"J^'f XnltiTSoT. te^roia*. pre- 
mRNA®xy^-f >^>i'^<DE$. mRNA^KMSii© 
lfi*< lffliR<73|S$S|lC=fcl9TPK I ro^fiKSr|fi«-rSia 40 

^j<£*-r*t>©T'$>n«cfc<. ii^i5~3oiiescot)ro 

**ffll^e)n-5. C»JA«, H3iB©EMB0 J. .9, 

2431-2438 (1990) irtS$K^nTt^^'7-y hGSK-3 
-^*«ji(TPK I )tC*5lt^TPK I 

<Dmmmtt^mm<DmVJ<D67S.ym^&:Me t Se r 
Gly Arg Pro A r g t^ttST-S T P K I-fe > 
X^'J rf^i^ U^r^K® : 5 ' - AT GTC GG G GC 
GACCGAGA-3' (E^M®ffiJHJ#^ 2 ) tfflffi 
W&TPK I 7>^-fe>:^:l-'Jrf5t^U:t^Km: 5" 
-TCTCGGTCGCCCCGACAT- 3' so 



«WSB5iJ#^3) ■^!|#^^5-4 116 0^ (¥fi£5^ 

jfitc*jit« T p K I <Dmmmtihmm<D»v]<Di7 s / k 

?JIS :Met Ser Gly Arg Pro ArgH 
n^-r^TPK I ±.>7.^>jzijt.i7ly7t^ i^m : 5' - 
ATGTCAGGGCGGCCCAGA-3 * (E?aS 
©Ejnj#^4) iffl«W?tcTPK I 7>^-t>X;i-'J rf 
7i7U-^f^Hia : 5' -TCTGGGCCGCCCTG 
AC AT- 3' (BH?iI««SH?'jS^5) 
■5. 

[0 0 12] ±I3CDTPK I -fe>X^U i7 1x^5^ H 
aU^TPK I 7>5^-fe>X*'Jzf5?i'U';t5^K«mBK«> 

iiftD N A^fi)t«i*ffl«r>TSaic&fife-r-5 c tjit-eir 

■S. ;a:*5. *5SWOTPK I 7>^-fe>;;^3t-U=f?i'l/ 

:t^H«HSaiL.rcJ:3fCTPK I (DD N A $;^«mR N 

mtsnt^ti-r. /s^zf^jy \^mfSimt:mfjit:)f£<^^m.miz 

Sfe. Science, 259. 373-377(1993) triaecD. ifli 

mmmp^^mmr^.k o u^^^tz\x'&m^m,\^fz7 > 

[0 0 13] ±ia©TPK I {C^LBI»f^ffl<£*-r-2>«b 
«*;t«TPK I 7>5^-fe>X:*-'Jrf5?i'U5*-^H*7 

;p >y A -f -T-j^ro * la fej^^ t b T ffl t, ^ ^ . 

7'J>eE-7if;^->>i7A. i^S-t;PD-x. :^^Jl-t)la 

4^>K:^-h'J->'A, 7 7f7::fA^7»t*tf e.n. «S^SiJ 
.tLTttzpiJ \d=.)U7)Un-)l>, 5t?'J tf->)l/X— x;k 

x^^jU-fejl/D-x, 7^t'7:^A, ->X^-;/i7. e««l 
*^^tfen, itzRSiJ<i:LTliXT-7'J>K-7y4^->'5 

A. iS';pi7#7!)t#tf ^,ti-5. ^coftn. m^m. mmm'h 

mm. mmm. ^^itm. ^mm. mmmmnm'&mm 
"^miz^o&T. mmtH. mmff^m&mm^mmr 

[0 0 14] \.xmm^n^mm(r>^^mitm^<r> 




5 

mfi&(om. mnmmm<D-iiJU7^>izML< ngf 

«lfi£ft • m4IH^) . IGF (-f >>'jL'J>«l6£:gH 

mi)m<^^^n^. mmtLxit. nop. fgf (siifi 

^ifflHaB^) > EOF (±dt«BliafiRSH^) . 1'>:^- 

a-f^y 6#?T^®^&AHtfcPC 1 2«Bfla (Annu. Re 
V. Pharmacol. Toxicol., 31. 205-228(1991)). IGF 
-cmm'&ti^nitSH-SY SYmSS. (The Joumal of C 
ell Biology, 102. 1 949- 1954(1 986) )<Ott*\ Cell Cul 
lure in the Neurosciences, New YorkiPlenum Press, 
p95-l23(l985)lCie«(D, N G FTg|^**HtfcM J B 
iBSa, NMBifflBa. NGPai^. SK-N-SH-SY 
5YiBi8S. LAN-lifflJJg. KA-9iaafla. IMR-3 

MR-3 2aisa. NMBffljia, NGPmm^amn^n 
TSD'f K/3:7'DT-'f >tt. TJiz-y/N-fv-i^ro^ 

A«I©5ESBE^Tfeo T. Tie43f@(7)7S/^5a«(D'^ 
7^5^ H j!)^ e) -fi^ $ n-5 C <»: A^ai ^ nx -S [Sc i ence250. 
279-282 (1990) l&tfProc. Nat 1 . Acad. Sc i . USA 87. 9020-90 
23(1990)], 

[0 0 15] y^a-f I' ^-/a'r^xDTzymim 

(Sa3^J^®g2^J## 1) :Asp Ala Glu Ph 
e Arg His Asp Ser Gly TyrGlu 

Val His His Gin Lys LeuVal 
Phe PheAla Glu Asp Val Gly S 
er Asn Lys GlyAlalle lie Gl 
y Leu Met Val Gly Gly Val Va 
1 I 1 e Ala Th r 

[0 0 16] WT. *%H^O-«sj<!:LT. y y bmmm 
T rA/3Pj tBSIBT^). itmimMWtLX(mp 

K I -t>X::i-Urf5?i7U:t^H(KJLT rTPKI--fe> 
U:4-?h*(«T TTPK I -7>^-fe>Xj tUSIB-TS) 

^g5Sfc«telS^T*Si«IS$ns^9JiLTTPK 
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[0017] mmmm<D^^m.iz, m^m(OT pki- 

fzib, A0p<D^'S:mtsaL-cmmizmmLfzm'^, rv^ 
TPK I -■t>7,tAept^Wii]aLxmmz9&mLrz 

«^COt,»T^i?ilfla»*ffl5£bfc. TPK 

I -T >^-t>x iiA p p ^mijaLtz^-^(D±wmm^ 

it, ^IE3lifiesjics^-rJ;3ic. A/3 P©*-i£^»aLfc« 
10 ^SCJCTPK I — lr>Xi:A/3 P*^J!lPLfc«^©Sfe?¥ 

;^*«A /3 P Hi:-5fflJI@5ES:ffilfr -Sf^ffl SrWT S d <!: * 

[0 0 18] mmmmm\z, tpk i -7>f^-fc 

>X<hA/3 P=&^JlOLT24B#FBmitLfci©^, A/3PO 

^=s:mi]aLTmmm^WLtzm-^> mc^ictpk i --t 
>xtAi3 p*i^inibTl^i^ra»JtUfe«^ottis}©ia: 

fflllSaS:^(fS^:400^)lrJ:-5li^igmTfS. TPK I 
- 7 >5^-t >X ^ft^ffl ^-frfcJ^^W^^A^ A /3 P J; -Sill 

20 aasttd^'>;^£ < 3 > h o - Mzm.u t x c i *i«fi 
[0 0 19] M.izmmismmiz, ±ib<»:i^«iica/3 pw 

*^£^l)DLX«JtLfc«^, RiE^TPK I -7>5^t:> 
X<»:A^ P<&^lraLX«lf Lfc*i^lC^l»X. 24^Pb1^ 
WTPK I iCJc-S^-izMSSWU >K^bffii4Sr. ^IBII 
Sfifi3](c*-r::^ttHJ;0Si|«t;t. ^©igm. TPK I - 

7 >9-t>7,tA e p ^maLrzm-tizun^T p K i 

>S!^bflHttt« ^^*SS0?lr^f J:-5lr, A^P® 

^^mi}aLtzm'^o:>vymitmm(Dm^^x'&io, tp 

30 K I -7>5^-fe>XA«. TPKl(D^J>mitiS\±^mm 

y^yjmiivxmm-t^m'^iii, TPKi-7>5"-fe> 

.hji^T^S, /i*, TPK I 7>5=-t:>7.3f'J=f5Ci7U 

I'&.f^cDmmo^^it.^mmzL.xn^x^^. 

[0 0 2 0] 

[HJSfiaj] J|i(T(C*%H^^Ej|jg0ij(c-r)liXI5iBq-r-57>^ 

40 ^hcDxiitm^ ua, :^mmmiztdn^mmm\t(Dp\ 
^, i$'om&m<D')>m<t<Dmm, mc/icaiz-so 
etfricfc ^ $&Sm^fb#««T<o:^teir J; o mm Ltz. 
^fz, &,TO)nmmiiiissnt)^mtz(S^fs.< t^himo^m 

[0 0 2 1] mmm^(Dm^ ^KoiE^x-mmnmrn. 
(omt. iiLmmmmmzjzo , 9&m^<D^wmm<Dmm 

iiLxti'yyhi.fz. m^fjimmt. mm^ffjizw-mrji 



(5) 



[0 0 2 2] 9^m^m(D^j>mitm^:mmmm\t^ 

-^:;P7KU/]x5^>X;i/7t^>K> 0.5 InM<Z)»g!Vy;^>^ 

S3LT5}^^v:»-f XL14000 gTl»*Bgis'DU. ±«SrU 

[0 0 2 3] jte^ffitfttCcfcOE.coli BL2l4^T5!iS$ 
'tt;t^'y h^C^liaM^J. Biol. Chem. 261. 10897-10901 

mm^. \ inM(0[r-32p] ATP (10-20 Ci/mmol) ^^tfjg 

(Ci^JtaL. c:ti{ciOMMco:t:^5^^^ijn^T«^Wtcio 

KyVumm^K^, ^'>MaK*co32p$U— If- 
-1'>C->?»^^(Fuji BAS 2000)Tli^Lfco 
[0 0 2 4] A I z-5 0fix*^tC«J:^^fe«*ai§Mb^:}S 

jij'b: \^\zj:K}{o»mm^i^rzo m^Lrzmmm^o^2 
% h u h yi-m^^is h u x^wfi^+'Tao^i^rBi-f > 
^:2.^-hLxmm^mmi^^<i^rzo -ai^t. 

«?g^l:5f::l&f^L;^cA 1 z-50v:>x "E/^a-'T 
)U—'Atiit^. ^^^X^^-f XVectastain) ABC 7t: 
V >- f:r >-mYk^^^m 4^ 'y h ('^ - ^ 4^ ^ 
hU-a»)*ffllV fimi:UT>?7^/^>>^>^>7=- 

h^A-Y \^u^u^^ \^^m\^^x^mm.\^rz. 
[0 0 2 5] ^mmi 

n Res. 126, 397-425 (1 977) \ZUm(D-)jm\zmCTmn V 

tz. ip^. ^mmm<D^-jhmi^^^mm'i^m^m^ 
205^ra?Hft:Lfco n^ntzmm.^. yji^yzimm^- 
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lOMg/fliL h^>X:7xU>0. 1 mg/ml, 7^05=- 

'J -L- U V > Tfi^SI L fc^a^lS^ Ox,)l\z. 2 X 1 o5ir 
/cm2cO^STS(.^T3BPBllSSU. ^O^Tl mMCD>- h v 
0 -7 ^ hV 7 ^ / 1i-r K T24I^PBli[lS LTiSHS B 

[0 0 2 6] A/3 PCDISSJ : Science 250, 279-282(199 
0) RtfProc. Nat 1. Acad. So i . USA 87» 9020-9023 (1990) tC 

/3P^y^K«:^^L, 35%7-th:::hU 

ji/tcj§<BLT2 \M(D9rmmm^mm\^rzo 

[0 0 2 7] TPK I — tr>X&rjCTPK I -7>^-fe 

>X<DI^M : ^-y hGSK-3 ^ [EMBO J. ,9, 2431-2438 

(1 990) ] (D-':km^^(ommm^^mz$^)^s't^ymm 

SOTPK I — tr>XRtKcn«hffl»««tTPK I -7 
>^-tr >X * a 1ft D N A -^fife^ (M i 1 1 i Gen) ^ ffl V^T-g-^ 



5* -ATGTCGGGGC 



5* -TCTCGGTCGC 



20%7^U>/l/7^ K- 

TPK I --fe>X 
GACCGAGA- 3 ' 
TPK I -7>'?-fe>X 
CCCGAC AT- 3 ' 

[0 0 2 8] mnmmm^(Dm.±i^m : mm:^mxmm 
LfzmmmmcD^mm^m^^T&sT^z^r c b ) - ( d ) co 
mm^nui^K mm(Dmj&^z^^±:^mm&^^^. t 
(Df^m^^^ 1 iz^i^fzo 
( a ) mmmmmmizi >ha-M. 
ibymm^mmi mitciMMODTPK i -7>^'fe>x^ 

J[lP;^5i^^. 20ixM(OAi3 P^j^j[jpUT37t:-T?24B5ra«Kp 

ic)mm^mm mnc20MM<DAe P^SDAT37t:T24 

(cl)^8Sig#?Kl mll::iMM(7)TPK I --fe>x^ftn;^5 
53-?*. 20mM(Z>A/3 PS:l^J!lDL37t:-Cf24^ft1«J#Lfco 

[0 0 2 9] 

[«1] 



% if » 


^ # ii » (96) 


61^181^ 






1 00 


100 


Ai3P + TPK I -r 


83. 0 


72.6 


AiOP 


4 J .3 


25.4 


A/JP + TPK I --b 


49.5 


17.1 



4^^76-329551 



(6) 



[0 0 3 0] ±a6W(b). (c )S.C/:(d) WSaS 

-5j:otc, mmmmzTPK i -7>^-fe>7.s.z/Ae 

P Sfl^ffl b) «6P*fBl&y:2l^rBmii^«4 

K I --b>X<hA/3 Pi:€ffffl^-ttfc«^(cl)©^?¥«a 
jaSc^iSA^tCg^Lito dCD^UfS. TPKI-y>^ 
■t>X*^. A3 PICcfc-5iaBflg5E*gL<iaitf -Sf^ffl^ 
W-r-5::i:*^IS»'n^LTt»«, ±E(b)~(d) 

fpffl $ -d-fc^^ ( b ) <D**i A /3 p \zji^mmm^A^'>u 

[0 0 3 1 ] :5"5'®a«<DU >S?<k : 
®«J!iSliffl)!aig«SS(n>hD-;i.), d^iaS^JKl ml 
iClitMOTPK I -y>^-\r.y7,^m^5Wi&iZ20uti<D 

(DA^ pimz.rcU.n\z-o\.^x, frtaro^^fticfcOTP 

fz, fe*5. *2C:felt-5TPK I ©'J VKfkffiftti. ± 

OO.Fuj 
[0 0 3 2] 
[*2] 



in » 


TPKKO'i^HftStt 




39.6 


Ai3P + TPK I -r 


3 1 .6 


Ai3P 


66.2 



to 

[0 0 3 3] m2iz^-t^oiz. mm^mmizTPKi 

-7>^-t>7.RZfA0P^f^m^i±tzm-^<DTPK 
I ro«J >WtitfSmi. A/5 P©*.<£fPfflS-B-/i:«^(D«) 

'J >Kft:ffitt(D$<?ifi5i'-C» 0 , TPKI-7>^-t>X 
At. A3 PICJ;-5TPK I (Z>U >gE{te<±<£;»;tifC«l3ii] 

[0 0 3 4] 

mmmiz^tHiYia^ \i 0-:/a7-f>iz^^^O^a 
T^-f >+:J— tf I <0 g >»^t«tt^«)W-r« d tJc J; 

>J > y^rfT C t *t WfiT-fe^ . 
[0 0 3 5] 

fiB^J## : 1 
ffi5<I«)SS : 4 3 

IB^JO^ : 7Z/m. 



[0 0 3 6] : 2 

ffi^JiDSS : 1 8 

mm(Dm. ■. mm 



ATGTCGGGCC CACCGAGA 18 
[0 0 3 7] ia5iJS# : 3 



Asp Ala Glu Phe Arg His Asp Ser Gly Tyr Glu Val His His Gin 

15 10 15 

Lys Leu Val Phe Phe Ala Glu Asp Val Gly Ser Asn Lys Gly Ala 
20 25 30 

He He Gly Leu Met Val Gly Gly Val Val He Ala Thr 
35 40 

fia^dOfiS : 1 8 

MtnciM : mk 

7>^±>7. -.Yes 
hiJ?D-:?- : j&m^ 
Si^\(Dmm : ^SfiDNA 

TCTCGGTCGC CCCGACAT 18 
50 [0 0 3 8] ^mm^ : 4 



^0§?6-329SSI 



Sim<r>^-$ : 1 8 

E^ijroM : mm 



h7)?D : 



ATGTCAGGGC GGCCCAGA 18 

[0 0 3 9] simmn 5 



(7) 



gE5l)®:g$ : 1 8 
yy^-tyx : Y e s 

TCTGGGCCGC CCTGACAT 



12 



18 



[SffiH] ¥fiK6¥6^ 2 1 B 
i^^^mJE 1 } 

[«iE««JHS«] 0 0 2 4 

[0 0 2 4] A 1 z-5 0j5t<*»C<k^^fe3S*aia^t;^ : M 



SjK«rl:5JCf&f?L.;tA 1 z-5 0VC77. ^:/i7n--:^ 
;U— ^fitit: (Science. 232. 648-650(1986) ). 7. 
T-r >(Vectastain)ABC T^~J>-'>d:t'f->-m&it 



